for measuring small samples of serum or other biologic fluids has been described (1) . This type of pipet can be used to measure 0.1 to 0.2 ml. volumes of different samples accurately.
It is self-cleaning and can be used repeatedly from sample to sample. Because of these desirable features it was applied to the manometric Van Slyke apparatus (2) for the measurement of CO2. Using this measuring device and the calibrations on the extraction chamber, the CO2 in 0.1 to 0.2 ml. of serum can be measured to ± 0.3 mMol per liter without the use of pipets. Furthermore, this modification increases the efficiency of the procedure.
DESCRIPTION OF THE AUTOMATIC PIPET ATTACHMENT
The pipet is made by straightening the waste tube of the extraction chamber,1 drawing a tip and then bending to a 45#{176} angle, as shown in Fig. 1 . The capacity of pipets made in this manner varied between 0.110 to 0.180 ml. depending upon the bore of the waste tube.
CALIBRATION OF THE AUTOMATIC PIPET

A. Calibration with Mercury
Take the extraction chamber in hand, the stopcock facing down, place about 3 ml. of mercury into the chamber and open the stopcock 
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so that mercury flows from the pipet tip and ifils the entire bore. Turn the stopcock 180#{176} so that the excess mercury runs out of the waste cup. Blow into the chamber if necessary to empty it. The mercury remaining is that which fills the pipet tip and the left bore of the stopcock. This is equal in volume to the sample which will be measured.
Transfer this mercury to a tared dish and weigh. The weight of mercury multiplied by 0.0739 will give the volume of the pipet at temperatures 24#{176} and 30#{176}.
I. Calibration with Standard NaHCO3
A solution of NaHCO8, 0.0250M (25.0 mMol of CO2 per liter) is run for its CO2 content as described below. The corrected pressure of this gas is proportional to CO2 content at the temperature of analysis, as shown in Fig. 2 . A factor for conversion of pressure to mMol per liter at the temperature of analysis can be calculated. The factor changes with temperature.
The following calculations will allow corrections for temperature changes.
FTS =
where FTS is the factor calculated from the standp. corr., ardization performed at temperature TS. 
F0#{176} = FTS x 273±TS
, where F0#{176} is the factor corrected to 0#{176}.
To calculate the factor at any temperature (TA) of analysis convert F0#{176} to FTA. 273 FTA=F0#{176}x 273+TA 273 273 + TA may be obtamed from Table 1 .
The following example demonstrates the use of these formulas: The standard solution, 25.0 mMol of NaHCO8 per liter, was used to calibrate a pipet at 26#{176}. The corrected pressure of the liberated COs was 104.0 mm. Subsequent analyses of serum were run at 25#{176}. The factor for this pipet at 25#{176} was calculated as follows. A table of factors for a specific pipet, useful over the range of laboratory temperature variations can be quickly constructed by miiitiplying the Factor F0#{176} for the pipet by the temperature corrections given in Table f . Since a pipet serves for many months until the stopcock wears out, it is worthwhile to make a table of factors for it and attach the table to the apparatus.
It should be noted that the exact calibration of the 0.5 ml. mark for the gas volume is not essential to this over-all calibration, whereas it is essential in the mercury calibration.
The calibration procedure with sodium bicarbonate solution is preferred. Dilute 27 ml. saturated (18N) NaOH to 100 ml. with freshly boiled, distilled water. Store under a layer of mineral oil. 
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Bicarbonate Standard, 0.0250 M NaHCO8. Dissolve 2.100 Gm. dry NaHCO3 in 1000 ml. of freshly boiled, distified water. Replace at frequent intervals.
PROCEDURE
Adjust the manometric apparatus as described by Van Slyke (2). Fill the extraction chamber with mercury so that some mercury appears in the cup and some is expelled from the pipet tip. At this point the stopcock at the bottom is opened and the stopcock at the top is closed, and the leveling bulb is in the lower position. Place the sample under the pipet, connect the chamber and pipet by opening the top stopcock slowly and ifil the pipet. When sample appears in the chamber approximately '/s inch below the stopcock, close the top stopcock by turning 90#{176} clockwise. At this point the desired volume of sample is in the pipet tip and left bore of the stopcock. The sample in the chamber is waste and is removed by raising the leveling bulb to the upper position and turning the top stopcock 90#{176} clockwise. Return the leveling bulb to the lower position. Place a small vial containing mercury under the pipet and turn the top stopcock 90#{176} clockwise until the sample is transferred into the extraction chamber. Place 0.1 N HC1 reagent under the pipet tip and rotate the top stopcock 90#{176} counterclockwise.
Take in 1101 until the mercury level in the chamber reaches the 2.0 ml. mark. At this point turn the top stopcock 90#{176} clockwise. Place the vial of mercury under the pipet tip and take mercury into the chamber as described above to seal that side of the stopcock.
Lower the leveling bulb and allow the mercury in the chamber to fall to near the 50 ml. mark. Close the bottom stopcock. Extract the 002 for 2 minutes (2). Open the bottom stopcock and allow the reaction mixture in the chamber to rise to the 0.5 ml. mark according to the technic of Van Slyke (2) . Read the pressure, p,. Place the vial of 5 N NaOH under the pipet and allow the NaOH to just enter the chamber. Draw mercury through the pipet to seal and read the pressure p at 0.5 ml. according to the technic of Van Slyke (2) . Record the temperature.
The pressure difference (p1-ps) corrected for blank is proportional to the CO2 content of the sample. The temperature-corrected factor (FTA multiplied by this value gives the C0 content of the sample. mMol 002 per liter = FTA (p2-p1-pbl.) The blank is determined by running water and reagents through the procedure as described.
Blood, plasma, serum, or urine can be introduced into the appara-tue anaerobically for determination of CO2 content. Serum or plasma may be aerated with alveolar air for the determination of CO2 capacity. Other fluids have been analyzed for CO2 concentration.
CLEANING
To clean the apparatus in preparation for the next run, raise the leveling bulb, open both the stopcocks, and expel the reaction mixture of the previous analysis into the cup. In order to avoid spifiage it is desirable to keep a glass tube 1 inch below the top of the cup under constant aspiration so that waste is easily removed. Place 0.1 N HCl under the tip and aspirate about 5 ml. into the chamber.
Expel this wash into the cup. Place about 10 ml. of the acid into the chamber. Seal and lower the mercury level to the 50 ml. mark.. Agitate 30 seconds and expel into the cup. Fifi the pipet and chamber with mercury to ready it for the next analysis.
The entire operation including analysis and cleaning takes 4 minutes.
STUDY OF THE METHOD
A series of standard bicarbonate solutions were run through the procedure using one pipet at 27#{176}. The corrected pressures of CO2 obtained were proportional to concentrations of bicarbonate as shown in Fig. 2 .
The absolute analytical values for CO2 capacity obtained with the modified apparatus using a 0.117 nil. pipet were compared to those obtained with the standard Van Slyke procedure using 1.00 ml. of serum. The algebraic mean of the differences for 20 consecutive serums was 0.1 mMol/liter.
The standard deviation of the differences was 0.363; the standard deviation of the mean differences is 0.078. Duplicate values of 30 serums showed a mean difference of 0.243 mMol/liter.
The standard deviation of the difference was 0.304; the standard deviation of the mean difference was 0.053.
DISCUSSION
The automatic pipeting device attached to the Van Slyke manometric apparatus allows automatic pipeting of a series of varied samples for CO2 analysis.
This permanent attachment when used as described is self-cleaning and accurate. With this device any number of samples may be analyzed without using an additional pipet. The automatic pipet is used for measuring a definite volume of sample while the chamber markings are used for reagent measurements.
